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Document Change History

This printing, numbered as NASA /TM—1996–107142/REV1, June 2005, replaces the previous version, NASA Technical

Memorandum 107142, January 1996, in its entirety. It contains the following change:

Figure 1 has been modified to make the document compliant with “NASA Internet Publishing Content Guidelines,” NASA
Information Technology Requirement NITR–2810–3.

Available from

NASA Center for Aerospace Information
7121 Standard Drive
Hanover, MD 21076

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22100

Available electronically at http://gltrs.grc.nasa.gov

Note that at the time of writing, the NASA Lewis Research Center
was undergoing a name change to the

NASA John H. Glenn Research Center at Lewis Field.
Both names may appear in this report.
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This report documents the results of an experimental study on large droplet ice accretions which was conducted in the
NASA Glenn Icing Research Tunnel (IRT) with a full-scale 77.25 inch chord Twin-Otter wing section. This study was
intended to: (1) document the existing capability of the IRT to produce a large droplet icing cloud, and (2) study the
effect of various parameters on large droplet ice accretions. Results are presented from a study of the IRT's capability
to produce large droplets with MVD of 99 and 160 µm. The effect of the initial water droplet temperature on the
resultant ice accretion was studied for different initial spray bar air and water temperatures. The initial spray bar water
temperature was found to have no discernible effect upon the large droplet ice accretions. Also, analytical and
experimental results suggest that the water droplet natural icing condition. The effect of temperature, droplet size,
airspeed, angle-of-attack, flap setting and de-icer boot cycling time on ice accretion was studied, and will be discussed
in this report. It was found that, in almost all of the cases studied, an ice ridge formed immediately aft of the active
portion of the de-icer boot. This ridge was irregular in shape, varied in location, and was in some cases, discontinuous
due to aerodynamic shedding.
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